Comparative analysis of the gene-inactivating potential of retroviral restriction factors APOBEC3F and APOBEC3G.
APOBEC3 (A3) proteins are host-encoded restriction factors that inhibit retrovirus infection by mutagenic deamination of cytosines in minus-strand DNA replication intermediates. APOBEC3F (A3F) and APOBEC3G (A3G) are two of the most potent A3 enzymes in humans with each having a different target DNA specificity. A3G prefers to deaminate cytosines preceded by a cytosine (5'-CC), whereas A3F preferentially targets cytosines preceded by a thymine (5'-TC). Here we performed a detailed comparative analysis of retrovirus-encoded gene sequences edited by A3F and A3G, with the aim of correlating the context and intensity of the mutations with their effects on gene function. Our results revealed that, when there are few (TGG) tryptophan codons in the sequence, both enzymes alter gene function with a similar efficiency when given equal opportunities to deaminate in their preferred target DNA context. In contrast, tryptophan-rich genes are efficiently inactivated in the presence of a low mutational burden, through termination codon generation by A3G but not A3F. Overall, our results clearly demonstrated that the target DNA specificity of an A3 enzyme along with the intensity of the mutational burden and the tryptophan content of the gene being targeted are the factors that have the most forceful influence on whether A3-induced mutations will favour either terminal inactivation or genetic diversification of a retrovirus.